Heme O biosynthesis in Escherichia coli: the cyoE gene in the cytochrome bo operon encodes a protoheme IX farnesyltransferase.
The cytochrome bo complex of Escherichia coli is encoded by the cyoABCDE operon and functions as a redox-coupled proton pump. In this study, we have constructed eight cyoE deletion mutants and found that all the mutants were nonfunctional. Spectroscopic and heme analyses of the mutant oxidases revealed that the mutations specifically substituted protoheme IX for heme O present in the high-spin heme binding site. We found also that the overexpression of the cyoE gene in a cyo operon deletion strain resulted in a conversion of protoheme IX to heme O. Since the CyoE protein contains the putative allylic polyprenyldiphosphate binding domain, we concluded that the cyoE gene encodes a novel enzyme, protoheme IX farnesyltransferase, essential for heme O biosynthesis.